Abstract. Recent companies should pay significant attention to customer requirements so as to rapidly respond to market needs and changes. C2B is the reverse model of the traditional Business-to-Customer e-commerce strategy which enables consumers to name products or services such that the organization can generate the demand collection for a specific good or service. Customer relationship management (CRM) combines people, processes and technology to understand customer requirements. This project proposes a big-data based customer relationship management (CRM) model in customer-to-business (C2B) e-commerce. This conceptual big-data based CRM model types the big-data based information technology strategy perspectives to the CRM perspectives in C2B e-commerce for scale, scope, speed and agile e-business. Additionally, case based reasoning (CBR) is introduced in this model for logic predicate and propositional logic, which contributes to the likelihood and preferences calculation of new proposed products or services. Percentage calculation, Chi-square testing and correlation calculation algorithms are introduced for performance evaluation of this model.
Introduction
Nowadays, as the highly development of computer technology and the popularization of social networks and communication tools exposes customers to extensive products and market information. In this situation, users' dynamically changing requirements and expectations incurs the fast growing of service-oriented thinking paradigms in e-business filed. This incurs the proposition of a demanding business model which is named as Customer-to-Business (C2B). C2B is the reverse model of the traditional Business-to-Customer e-commerce strategy. It enables consumers to name products or services such that the organization can generate the demand collection for a specific good or service. With this model, companies can synthesis individual's preferences into a group's consensus so as to gain competitive advantage timely and achieve sustainable business development process productively. Information technology is one of the most dramatic drivers for progressing organizational performance by radically redesigning business processes. Customer relationship management (CRM) combines people, processes and technology to understand customer requirements. CRM is premised on the belief that one of the best way to win loyal customer who is relatively profitable than non-loyal customer is to develop a trustworthy relationship with customers [1] . Additionally, Frederick Reichheld has stated that, CRM is customer oriented which enables a company to achieve significant increases in profits from improving customer satisfaction and retention rates [2, 3] . What's more, recent companies should rapidly respond to market needs and changes, which notice large proportion of them that the data they own and how they use it can distinguish them from competitors. Big-data technology updates traditional business model with powerful data mining and text mining techniques. This makes companies more collaborative, virtual, accurate, synchronous, adaptive and agile. This project contributes a conceptual Big-Data based CRM (BD-CRM) framework in C2B e-commerce by typing the Big-data based information technology strategy perspectives to the CRM perspectives in C2B e-commerce for scale, scope, speed and agile e-business. After briefly reviewing the impact of BD-CRM, percentage calculation, Chi-square testing and correlation calculation algorithms are used for evaluating the performance of this model.
The rest of this paper is arranged as followings. Section 2 briefly describes the related work and theoretical background of this project. Then, specifying the framework design of BD-CRM in section 3. Section 4 evaluates BD-CRM with formal methodologies and explaining data analysis and related findings. Conclusion is given in Section 5.
Related Work
In the mid-1990s, CRM is emerged in the information technology field for describing technology based customer solutions. Fickel defined the enterprise resources management system based CRM applications as linking front office and back office with touch points [4] . Front office means the technologies that a company uses to support those departments that involve directly with consumers like sales, marketing and customer service. Back office refers to applications that support organizations' internal administrations and supplier relationships, such as financial processes, operations, logistics and human resources. Touch points include the Internet, e-mail, direct mail, telemarketing operations, call centers, advertising, fax, papers, stores and kiosks. Additionally, Adrian and Pennie figure out CRM perspectives in e-business model through strategic aspects [10] , which can be widely adopted by C2B e-commerce. What's more, Injazz and Karen classifies key perspectives of CRM comprehensively through customers, functions, enterprise and technology aspects. Some recent researches are combing big-data technology with business model for gaining competitive advantages. For instance, a big-data based customer behavior analysis for decision making process in B2C E-commerce is proposed [6] . Big-data technology is used in B2C model for market information analysis so as to win higher customer loyalty rate [7] .
The cloud based environment provides auto scaling to handle unpredictable demand spikes, speeds up systems, reduces infrastructure cost and improves site availability. This significantly supports data mining techniques in business field. For example, big data warehouses like Hadoop [8] , are recently widely used in business areas for semi-structured and un-structured data storage. Hadoop maintains metadata for files and requests on files. Besides, metaMaker which is an automatic metadata generation tool based on XML is introduced in B2C e-commerce for obtaining customer preferences automatically [6] . Additionally, Neural Networks & Artificial Intelligence tools which are mainly focused on mathematical concepts, such as Case based reasoning (CBR), are mutual enough to support logic predicate and propositional logic in e-business. Furthermore, percentage calculation, Chi-square testing and correlation calculation algorithms are widely used in business performance evaluation. A formal strategic assessment methodology for CRM in e-business proposed in [9] . An intuitionistic fuzzy network based assessment work for the performance of C2B model is proposed in [10] .
Model Design
C2B e-commerce integrates collaborative information of customers into the products and services provided by the company. In this situation, on one hand, the proposed model focuses on, analyzing the related collaborative information produced by customers so as to predict products and services which are preferred by these customers. On the other hand, new ideas proposed by C2B companies can be matched with the analyzed collaborative information through the CRB system, which enables the performance evaluation of these new cases. This model is depicted in the Figure. 1. As shown in Figure. 1, at the first stage, this model classifies the collaborative information of CRM into the following three categories. Firstly, the customer profile which contains potential customer profiles, customer segments profiles and information about individual customer. This is for better responsiveness to customer needs and increased customer satisfaction. Secondly, products files contain information about customer requirements and description about products and services, such as product ranges, compatibility between computer hardware components, or the efficacy of specific body builder sport facilities. The third part is the market files which depict market related information like cross-selling, target marketing comparison and market research.
Figure 1. BD-CRM Model
The second phase in moving through this model is to acquire data. The big-data technology part applies a series of big-data related tools to obtain worthwhile knowledge to support the decision making of C2B companies. These tools and functions are shown in Table. 1.
Table 1 Big-data Tools
Specifically, in order to ensure reliability and data availability, the data warehouse of this project adopts the Hadoop database. Hadoop is a distributed file system which consists of NameNodes and DataNodes services. NameNodes are responsible for maintaining the metadata for files, while DataNodes store and service requests on files as directed by the NameNodes. In addition, information are processed by Natural Language Processing [12] which retrieves unlocked XML data and then applies data mining and text mining to calculate customer preferences automatically. Information from customers is often in text form, excluding data mining, text mining techniques is significantly in this project. Automatic data generation tool metaMaker is introduced in this project for data extraction. MataMaker is based on XML and uses both dependent and independent data sets for processing of the inputs and then deliver the result in diverse business levels, such as multiple functions, color spectrums, price ranges and parameters like shape, size and weight. After pervious mentioned techniques, this part outputs the prediction of customer preferences and requirements for supporting the decision making. The outcome can also be regarded as the input of the CBR component to support the new cases testing phase. Inputting big-data outcome to CBR and adding the information of the new proposed cases, CBR system can predict the likelihood of this new proposed product or service being purchased by customers. This CRB outcome is also used to support the decision making. The internal working mechanism of this part is shown in Figure. 
Model Evaluation
The evaluation data of this project is collected from the social networks and official website of a C2B toggery manufacture located in a city named Dalian. The analyzed outcome of this model shows that, compared with male, female account for larger population in respondents. The age group falls mainly at 20 to 45. It is inferred that the average income of each mouth is above 6000 RMB. Model performance is assessed using evaluation tools like percentage analysis, chi-square test, and correlations. The analyzed data shows that product quality is one of the most significant requirements from customers, and the relationship between quality and consumer age groups is shown in Table. 2. The product quality is compared based on current available goods in the stores. This result suggests manufacture that excluding the age below 20, product quality to the rest three groups should be paid highly attention. Table 2 Relationship between product quality and age groups
The chi-square test results are shown in Table. 3. The calculated result is 0.625 which is greater than 0.05. This means the hypothesis of this model in terms of preferences ratio calculation is accepted. Table 3 Chi-square test results Tabel.4 describes the correlations between the predicted market information and the location information provided current stores. The calculated person correlation coefficient value R is 0.133, which means the numbers are correlated. The outcomes also indicate the relationship between gender and the location provided by this toggery manufacture. Analytical results indicate that the nature of clothes bought by different age segments of customers varies accordingly. Previous analysis shows that the performance of BD-CRM is accepted.
Table.4 Correlation between Respondents and Location

Conclusion
This project proposes a big-data based CRM model in C2B e-commerce for company performance improvement. This model firstly conducts the big-data analysis of customer profile, product profile and market profile so as to achieve customer requirements and preferences. Regarding this analysis, recommendations are made to C2B companies based on feature values. At the same time, the big-data analysis also supports the likelihood ratio testing of new products or services. This model provides C2B companies with a better environment to understand customers and progress their business. The future work of this project is to handle big-data theories more effectively and productively and then evaluates this model performance more precisely.
